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DESCRIPTION  OF  THE  PLATE. 
FIG.  1. 

A,  Rectus  Externus  or  External  Straight  Muscle. 

B,  "       Interims    "    Internal         "  " 

C,  Obliquus  Superior  or  Superior  Oblique      " 

K  its  pulley,  H  its  insertion. 

D,  Rectus  Inferior   or  Lower  Straight  Muscle. 

E,  "        Superior  or  Superior     "  " 

FI,  Obliquus  Inferior  or  Inferior  Oblique  Muscle  inserted 
under  A. 

G,  Tunica  Albuginea. 

J,  Optic  Nerve,  surrounded  by  the  posterior  attach- 
ments of  the  four  Straight  and  Superior  Oblique 
Muscles. 

FIG.  2. 

A,  Steel  Hook  with  its  Guard  turned  back  upon  the  handle. 
a,      "         "  "       closed  over  the  point.    The 

guard  has  a  small  notch  on  its  under  surface, 
which  catches  firmly  upon  the  hook  near  its 
point. 

B,  Scissors. 

C,  Silver  Director,  with  its  barb  d  for  the  right  eye. 
c,      "  "  "          left     " 


MUSCLES  OF  THE  EYEBALL. 


ALL  the  varied  movements  of  the  eye  are  produced 
by  the  contraction  or  shortening  of  six  muscles,  viz : — 
the  four  straight,  and  the  two  oblique.  The  four  straight 
muscles  are  attached,  by  their  posterior  extremities, 
nearly  at  the  same  point  of  the  bony  socket  which  incases 
the  eye,  and  around  the  entrance  of  the  optic  nerve 
through  the  posterior  part  of  its  walls  called  the  Foramen 
Opticum.  They  thence  radiate,  and  are  attached  by 
their  anterior  extremities  to  the  ball  of  the  eye,  on  exactly 
opposite  sides ;  the  upper,  lower,  inner  and  outer ;  form- 
ing by  the  interlacement  of  their  fibres  with  each  other, 
and  with  those  of  the  sclerotic  coat,  the  white  circular 
band  surrounding  the  cornea,  usually  called  the  white  of 
the  eye,  and  which  has  received  the  name  of  Tunica  Al- 
buginea.  The  point  of  their  posterior  attachment  being 
situated  nearer  to  the  internal  than  the  external  wall  of 
the  socket,  there  results  a  corresponding  difference  in 
their  lengths  ;  the  internal  being  the  shortest. 

They  have  precisely  similar  actions,  each  one  rolling 
the  ball  in  such  a  direction  as  to  turn  the  pupil  towards 
itself.  We  may  compare  two  antagonist  muscles  to  the 
reins  of  a  horse,  one  drawing  while  the  other  slackens, 
and  the  relaxation  of  the  latter  being  always  nicely 
adapted  to  the  degree  of  contraction  of  the  former.  Two 
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adjacent  muscles,  by  equal  combined  actions,  turn  the 
pupil  in  a  direction  half  way  between  them,  and  by  a 
greater  or  less  action  of  either,  it  is  obvious,  from  the 
law  of  the  diagonal  of  two  forces,  that  the  pupil  may  be 
made  to  move  in  any  intermediate  direction. 

On  examining  the  lateral  motions  of  the  centre  of  the 
Cornea,  we  find  them  limited  internally,  about  at  a  line 
drawn  between  the  Puncta  Lachrymalia,  and  externally, 
at  a  point  about  three  lines  from  the  angle  of  the  lids ; 
the  distance  of  range  being  about  an  inch.  The  external 
margin  of  the  Cornea  cannot  be  turned  farther  outward, 
than  about  even  with  the  angle  of  the  lids  on  this  side, 
while  the  internal  margin  may  be  buried  deeply  in  the 
socket  at  the  inner  canthus.  From  this  it  is  evident,  that 
the  pupil  is  capable  of  being  turned  farther  inward  than 
outward.  This  appears  to  be  explained  by  the  fact,  that 
the  attachment  of  the  nerve  being  on  the  inner  side  of 
the  ball  must  soon  check  the  motions  of  this  point  in  that 
direction,  but  will  allow  to  it  more  freedom  of  motion 
outward.  The  reverse  of  this  must  be  the  case  with 
regard  to  the  motions  of  the  pupil,  as  I  have  shown  at 
page  8.  The  curved  course  of  the  nerve,  between  the 
Optic  Foramen  and  the  ball,  may  also  contribute  to  ren- 
der these  motions  more  free,  by  allowing  the  distance 
between  these  points  to  be  lengthened  by  the  straighten- 
ing of  the  nerve  when  drawn  upon.  Had  the  nerve  taken 
a  straight  course,  and  been  attached  at  right  angles  to 
the  ball,  the  motions  of  the  ball  must  have  been  like  the 
nodding  of  a  flower  upon  its  stem.  It  is  evident,  that 
the  design  of  enabling  the  eyes  to  turn  inward  freely  is, 
that  they  may  readily  be  both  directed  to  an  object  at 
the  same  time :  when  the  pupils  of  the  eyes  must  neces- 
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sarily  be  inclined  towards  each  other,  approaching  when 
the  object  is  near,  and  receding  when  it  is  remote. 

The  Superior  Oblique  is  attached  posteriorly  at  the 
same  place  with  the  straight  muscles,  and  passes  forwards 
and  inwards  between  the  courses  of  the  upper  and  inner 
straight  muscles,  in  apposition  to  the  roof  of  the  socket. 
When  it  nearly  reaches  the  edge,  it  is  formed  into  a 
small  round  tendon  or  cord,  which  is  looped  up  by  a 
half  ring  of  cartilage  properly  called,  from  its  office,  the 
pulley.  Here  is  one  of  those  beautiful  contrivances  to 
prevent  friction,  called  a  synovial  capsule,  or  a  little 
closed  bladder,  having  its  inner  surface  constantly  spread 
over  with  a  fluid  resembling  the  most  limpid  oil,  care- 
fully tucked  in  between  the  tendon  and  its  pulley. — 
Thence  the  tendon  passes  obliquely  outwards,  back- 
wards, and  downwards,  between  the  upper  straight  mus- 
cle and  the  ball  of  the  eye,  and  is  attached  to  the  scler- 
otic, or  external  coat  of  the  eye,  beyond  the  outer  edge 
of  the  upper  straight  muscle,  posteriorly  to  the  trans- 
verse diameter  of  the  globe.  The  Inferior  Oblique  starts 
from  the  lower  edge  of  the  socket  opposite  the  pulley, 
passes  obliquely  outwards,  backwards,  and  upwards,  be- 
tween the  lower  straight  muscle  and  the  floor  of  the 
socket,*  and  is  attached  to  the  sclerotic  coat  above  the 
middle  of  the  external  straight  muscle,  opposite  the 
attachment  of  the  Superior  Oblique. 

If  we  consult  the  works  of  anatomists  on  the  actions 
of  these  oblique  muscles,  we  will  be  surprised  by  the 

*  It  is  remarkable  that  in  the  figure  of  the  muscles  in  Dix's  treatise  on 
Strabismus,  the  error  should  have  been  overlooked,  that  the  Inferior 
Oblique  is  represented  as  passing  between  the  eyeball  and  the  Inferior 
Straight  Muscle.  The  same  oversight  occurs  in  a  similar  drawing  in 
Paxton's  Anatomy. 
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discrepancy  of  their  opinions.     Take  for  example  the 
following  authorities. 

The  Superior  Oblique  "  turns  the  pupil  downwards  and 
inwards"  (John  Bell,  Cloquet,  &c.)  "  draws  the  eye  for- 
ward, inward  and  upward "  (Meckel)  "  turns  the  pupil 
downward  and  outward "  (Charles  Bell,  Paxton.) 

The  Inferior  Oblique  "  directs  the  pupil  upwards  and 
outwards  "  (John  Bell,  Cloquet,  &c.)  "  rotates  the  eye  on 
its  axis  first  outward  then  downward,  and  finally  inward" 
(Meckel)  "turns  the  ball  towards  the  nose"  (Homer) 
"turns  the  eye  upwards  and  inwards"  (Paxton,  Dix) 
"  reverses  the  motion  of  the  Superior  Oblique"  (Charles 
Bell.) 

Their  combined  action  "  draws  the  eyeball  towards  the 
nose"  "turns  the  pupil  inward"  (Charles  Bell,  Dix,  &c.) 

These  discrepancies  are  partly  owing  to  a  difference 
as  to  the  part  of  the  eye  referred  to,  as  the  point  of 
motion.  Meckel  evidently  refers  the  motion  to  that  part 
to  which  the  muscles  are  attached.  Others  refer  the 
motion  to  the  pupil.  Now  one  of  these  points  being  on 
the  anterior,  and  the  other  on  the  posterior  part  of  the 
ball,  they  must,  from  their  relative  positions,  move  in 
nearly  opposite  directions. 

An  investigation  of  this  subject  on  mechanical  princi- 
ples, may  assist  us  to  ascertain  their  true  action.  From 
the  description  already  given,  it  is  evident,  that  the  direc- 
tion of  the  action  of  the  Superior  Oblique  must  be  the 
same  as  it  would  be,  if  it  were  originally  attached  at  the 
pulley,  instead  of  the  back  part  of  the  socket,  and  it  will 
simplify  the  subject,  to  consider  the  oblique  muscles  as 
acting  from  the  upper  and  lower  edges  of  the  socket, 
anteriorly  to  the  internal  extremity  of  the  transverse 
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diameter  of  the  eye,  upon  the  ball  itself  posteriorly  to  the 
outer  extremity  of  the  same  diameter.  It  is  evident  then, 
that  these  muscles  acting  in  concert  must  draw  the  outer 
part  of  the  ball  lying  between  their  attachments  towards 
the  nose,  and  it  must  move  in  this  direction  by  only  one 
of  two  routes,  either  backwards  or  forwards.  To  settle 
this  question,  suppose  a  vertical  plane  passed  through  the 
anterior  attachments  of  these  muscles  and  the  centre  of 
the  ball,  and  ascertain  on  which  side  of  this  plane  their 
posterior  attachments  lie.  It  appears  to  me,  that  on  trial 
they  will  be  found  on  the  anterior  side,  and  they  must 
therefore  in  all  their  motions  remain  on  this  side.  If  this 
view  of  the  subject  be  correct,  the  part  of  the  ball  lying 
between  them  must  move  first  outwards,  and  then  for- 
wards ;  but  as  the  pupil  is  nearly  at  the  other  extremity 
of  a  diameter  passing  between  them,  it  must  be  turned 
in  a  precisely  opposite  direction,  viz :  inwards  and  back- 
wards. Now  the  attachments  of  these  muscles  are  so 
similar,  that  if  their  combined  action  turns  the  pupil  in- 
wards, this  must  be  part  of  the  separate  action  of  each. 
It  is  also  evident,  that  the  inferior  oblique  must  draw  the 
point  of  its  insertion  downward,  but  as  I  have  shown 
that  the  pupil  must  move  in  a  contrary  direction,  it  must 
be  turned  upward.  The  same  reasoning  will  apply  to 
the  action  of  the  Superior  Oblique.  Hence  I  conclude, 
that  the  office  of  the  Superior  Oblique  is  to  turn  the  pupil 
downward,  inward,  and  backward,  and  that  of  the  In- 
ferior Oblique  to  turn  the  pupil  upward,*  inward,  and 
backward,  and  that  their  combined  action  turns  the 

*  Charles  Bell  has  proved  by  experiment  that  the  inferior  oblique 
rolls  the  pupil  upward,  when  the  upper  eyelid  is  depressed,  and  the 
superior  straig-ht  muscle  performs  this  action  when  it  is  elevated.  Gib- 
son's Surgery,  6th  Edition,  vol.  n.  page  360. 
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pupil  directly  inward  and  backward,  and  also  tends  to 
protrude  the  ball.  If  when  the  Superior  Oblique  muscle 
acts,  the  pupil  were  rolled  outwards,  the  insertion  of  the 
Optic  nerve  must  move  inwards,  and  that  part  of  the 
ball  lying  between  the  pulley  and  the  insertion  of  the 
tendon  must  slide  under  the  muscle  forwards  and  out- 
wards, causing  a  constant  friction,  besides  a  twisting  of 
the  tendon.  If  however  the  pupil  be  turned  inward,  the 
muscle  will  be  merely  unwound  from  the  ball.  It  there- 
fore appears  most  probable,  that  the  latter  is  the  true 
action.  A  similar  remark  will  also  apply  to  the  Inferior 
Oblique.  The  importance  of  the  action  of  the  Inferior  Ob- 
lique has  been  fully  shown  by  Charles  Bell,*  and  it  may 
not  be  hazarding  a  conjecture  too  theoretical,  to  consider 
the  Superior  Oblique  as  intended  chiefly  to  steady  the 
motion  of  the  ball  produced  by  its  antagonist.!  The  ex- 
periments of  this  justly  eminent  physiologist  have  led 
him  to  the  conclusion,  that  "  the  division  of  the  oblique 
muscles  does  not  in  any  degree  affect  the  voluntary  mo- 
tions by  which  the  eye  is  directed  to  objects."  I  have 
occupied  thus  much  space  in  endeavoring  to  throw  some 
light  upon  this  question,  as  it  is  highly  important  that  the 
true  functions  of  these  muscles  should  at  the  least  be  un- 
derstood, before  any  attempt  be  made  to  cure  Strabismus 
by  the  division  of  them. 

The  following  remarks  are  made  more  particularly 
with  reference  to  the  operation  of  the  division  of  the 
muscles.  The  average  breadth  of  the  tendons  of  the 
straight  muscles  at  their  insertions,  is  a  curve  on  the 

*  See  Note  at  page  9. 

t  See  Charles  Bell's  interesting"  remarks  on  muscular  relaxation  in 
Gibson's  Surgery,  6th  Ed.  vol.  n.p.  359. 
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surface  of  the  ball,  whose  chord  is  from  four  to  five  lines ; 
the  superior  and  inferior  being  broader  than  the  other 
two.  They  are  inserted  at  a  distance  of  about  three  lines 
from  the  cornea,  with  the  exception  of  the  internal,  which 
is  inserted  about  a  line  nearer.  The  tendinous  portion 
of  the  internal  is  about  two  lines  long,  the  inferior  three 
lines,  and  the  external  and  superior  each  five  lines.  A 
line  drawn  between  the  internal  borders  of  the  superior 
and  inferior,  will  traverse  the  cornea  just  externally  to 
the  corresponding  margin,  and  a  line  drawn  between 
their  external  borders  will  pass  without  the  cornea,  nearly 
a  line  externally  to  its  margin.  Whence  it  results,  the 
lines  of  their  insertion  being  also  concentric  with  the  ball, 
and  not  with  the  circumference  of  the  cornea,  that  while 
the  internal  extremities  of  these  lines  are  three  lines  dis- 
tant from  the  cornea,  their  external  extremities  are  nearly 
five  lines  distant. 


STRABISMUS. 

SYNONYMES.  The  expressions  used  in  common  par- 
lance to  denote  this  affection  are  squinting,  a  cast  in  the 
eye,  cross-eyed.  Strabismus  is  derived  from  the  Greek 
word  CTTpoc/^G),  I  squint ;  whence  those  who  were  affec- 
ted with  this  deformity  were  nicknamed  Strabo  by  the 
Romans. 

DEFINITION.  The  natural  positions  of  the  eyes  are 
such,  that  their  axes  of  sight  if  prolonged  would  meet  at 
any  point  to  which  their  vision  may  be  directed.  Any 
deviation  from  these  relative  positions  constitutes  Stra- 
bismus. 
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VARIETIES.  Usually,  there  is  a  malposition  of  only  one 
eye,  while  the  other  retains  its  proper  position.  When 
the  patient  looks  at  an  object  directly  before  him,  we 
will  observe  the  pupil  of  one  eye  turned  in  the  proper 
direction,  while  that  of  the  other  may  be  turned  towards 
almost  any  point  in  the  circumference  of  its  orbit.  It 
may  thus  look  either  obliquely  downwards  and  inwards, 
directly  inwards,  inwards  and  upwards,  upwards  and  out- 
wards, or  directly  outwards,  of  course  always  assuming 
the  same  position  in  any  given  case.  If,  however,  the  eye 
which  is  in  the  natural  position  be  closed,  the  other,  with 
some  rare  exceptions,  recovers  from  its  misplacement ; 
and  it  may  then  be  turned  freely  in  every  direction,  with 
the  exception,  usually,  of  that  towards  which  it  was  pre- 
viously most  inclined.  In  some  instances,  there  is  a  mal- 
position of  both  eyes ;  but  even  in  these,  there  is  usually 
a  greater  obliquity  of  one  eye,  than  of  the  other,  and  it  is 
observed  in  only  one  eye  at  a  time.  In  single  or  double 
strabismus,  the  relative  positions  of  the  eyes  are  always 
preserved  more  or  less  perfectly,  in  whatever  directions 
they  may  be  turned. 

CAUSES.  It  seems  doubtful  whether  any  child  has 
been  born  with  this  deformity,  but  a  disposition  to  it 
certainly  seems  capable  of  being  inherited;  for  well 
marked  instances  occur,  where  all,  or  nearly  all  the 
children  of  a  family  resemble  one  of  the  parents,  in  having 
this  defect.  I  do  not  place  much  reliance  upon  the  state- 
ment of  parents,  that  their  children  were  born  cross-eyed ; 
for  in  the  first  place  we  rarely  hear  parents  attribute 
strabismus  to  this  cause,  and  in  these  few  instances  we 
may  explain  it  in  the  following  manner.  If  we  watch  the 
eyes  of  infants,  we  will  find  their  motions  very  unsteady, 
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and  often  not  acting  in  concert,  thus  frequently  caus- 
ing considerable  anxiety  to  inexperienced  parents.  When 
the  child  is  older,  if  it  should  not  squint,  this  will  be  for- 
gotten, but  if  it  should,  the  parents  will  remember  to  have 
observed  it  in  infancy.     Light  falling  obliquely  upon  the 
eyes  of  an  infant  has  long  been  thought  to  be  a  frequent 
cause.     Attractive  objects  presented  on  both  sides  of  an 
infant  at  the  same  time,  as  a  broad  cap-border  hanging 
near  the  eyes,  &c.  Opacity  of  the  Cornea  before  the  pupil, 
compelling  the  light  to  pass  obliquely  between  the  Cornea 
and  Iris  in  order  to  reach  the  pupil.   In  some  of  these  cases, 
and  when  the  sight  is  defective  from  other  causes,  there  is 
a  tremulous  motion  of  the  balls  from  want  of  that  habitual 
control  of  the  muscles,  which  is  acquired  by  looking 
steadily  at  objects  where  the  sight  is  unimpaired.     In- 
tolerance of  light,  causing  the  patient  to  bury  the  pupil 
deeply  in  the  orbit  at  the  internal  canthus.     Whooping 
Cough  sometimes  occasions  it.    The  general  convulsions, 
which  sometimes  occur  in  this  disease,  may  be  accom- 
panied by  a  convulsive  action  of  one  of  the  muscles  of 
the  eye,  which  being  repeated  gives  rise  to  a  habit,  by 
which  the  strength  of  this  muscle  is  permanently  in- 
creased beyond  that  of  its  antagonist.    Convulsions  also, 
from  any  cause.     Severe  injuries  of  the  head,  as  from  the 
kick  of  a  horse,  &c.     The  mode  in  which  the  three  last 
causes  act  may  admit  of  the  following  explanation.     In 
convulsions  and  injuries  of  the  brain,  there  is  often  partial 
congestion  of  this  organ,  which  may  occur  at  the  part 
with  which  the  nerve  is  connected  which  endows  with 
motion  the  upper,  lower,  and  inner  straight  muscles  of 
the  eye,  or  it  may  occur  at  some  point  in  its  course,  and 

by  partially  paralyzing  it,  cause  an  undue  action  of  the 
2 
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outer  straight  muscle,  which  is  thus  deprived  of  the 
resistance  of  its  antagonist.  In  like  manner,  a  partial 
congestion  may  temporarily  paralyze  the  outer  straight 
muscle,  which  is  supplied  with  its  own  peculiar  nerve. 
The  passage  of  this  nerve  through  the  Cavernous  Sinus 
may  render  it  peculiarly  liable  to  this  accident.*  Irrita- 
tion of  the  abducens  nerve  would  cause  a  directly  in- 
creased action  of  the  external  straight  muscle.  Irritation 
of  one  of  the  third  pair  of  nerves  would  cause  increased 
action  of  the  three  other  straight  muscles,  the  simulta- 
neous contraction  of  which  would  turn  the  eye  inward ; 
for  the  upper  and  lower  would  counterbalance  each  other 
while  the  internal  would  not  be  adequately  opposed. — 
Derangement  of  the  stomach  and  bowels.  This  has  been 
explained  by  Charles  Bell  by  referring  to  the  intimate 
connexion  of  the  sixth  pair  of  nerves  with  the  Ganglio- 
nic  System,  f  Imitation  is  also  generally  mentioned  by 
writers  as  a  cause. 

ADVANTAGES  OF  THE  OPERATION.  There  is  no  doubt  that 
the  principal  object  for  which  the  operation  is  submitted 
to,  is  the  removal  of  the  deformity :  and  this  is  more  im- 
portant than  it  is  usually  considered.  The  ridicule  to 
which  the  unfortunate  subject  is  exposed,  often  seriously 
affects  his  temper  and  disposition.  The  mortification, 
which  it  occasions,  is  not  even  alleviated  by  sympathy, 
the  solace  of  those  whose  deformity  renders  them  help- 
less. Subject  to  the  sneers  of  his  companions  in  child- 
hood, constantly  reminded  of  his  misfortune  by  some 

*  Charles  Bell  is  of  opinion  that  internal  squinting1  is  usually  owing1 
to  atony  of  the  external  straight  muscle,  and  the  internal  being1  unre- 
sisted  contracts  itself  permanently.  Gibson's  Surgery,  vol.  n.  page 
365. 

t  Op.  Cit. 
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nickname  which  may  remain  attached  to  him  through 
life,  exposed  to  the  suspicions  of  the  prejudiced  and  su- 
perstitious, or  to  the  pity  of  the  benevolent,  which  is  not 
less  hateful  to  him,  he  grows  up  with  feelings  rendered 
callous  with  misanthropy  or  morbidly  sensitive,  by  the 
irritation  of  frequent  wounds.  There  is  no  one,  who 
would  not  willingly  suffer  the  extraction  of  a  tooth,  if 
by  this  means  he  could  rid  himself  from  this  constant 
source  of  mortification,  and  yet  the  operation  for  its 
removal  is  far  less  painful:  in  proper  hands  and  with 
properly  constructed  instruments,  free  from  danger,  and 
almost  certainly  successful.  Without  vanity,  I  may 
say,  that  injury  to  the  eye  with  my  instruments  is 
scarcely  possible.  The  sight  of  the  turned  eye  is 
usually  defective,  as  will  be  hereafter  explained,  and  it 
is  often  very  much  improved  by  the  removal  of  the 
distortion.  Finally,  if  perfect  success  should  not  ensue, 
the  eye  will  certainly  not  be  in  a  worse  condition  than 
before. 

OPERATION.  As  internal  squinting  is  by  far  the  most 
common,  it  may  be  taken  as  a  type  of  the  rest.  The 
mode  in  which  I  am  in  the  habit  of  operating  is,  as  fol- 
lows :  I  first  bind  up  the  sound  eye,  which  prevents  the 
patient  from  being  so  much  alarmed  by  the  sight  of  the 
instruments,  and  enables  him  to  have  the  eye  on  which  I 
intend  to  operate,  more  under  his  control.  Having  seated 
myself  in  front  of  the  patient,  who  is  also  seated  rather 
lower  than  myself,  and  having  on  my  right  hand  a  chair, 
holding  a  basin  of  water,  a  sponge,  and  the  necessary  in- 
struments ;  an  assistant,  standing  behind  the  patient,  raises 
the  upper  lid  with  his  forefinger,  and  if  necessary  de- 
presses the  lower  lid  in  a  similar  manner.  I  then  request 
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the  patient  to  look  in  the  opposite  direction  to  that  in 
which  the  eye  is  turned,  and  immediately  introduce  the 
hook  (A)  flatwise,  about  half  way  between  the  Cornea  and 
the  inner  Canthus  of  the  eye,  passing  it  across  the  lower 
margin  of  the  internal  straight  muscle,  taking  up  a  fold  of 
the  conjunctiva  and  cellular  membrane  beneath,  rather 
less  than  a  quarter  of  an  inch  broad,  and  as  soon  as  the 
point  emerges,  I  slip  the  guard  over  it.  Then  drawing 
gently  upon  the  hook,  which,  if  passed  sufficiently  deep, 
enables  me  to  control  the  ball,*  I  clip  through  the  fold, 
thus  raised,  with  the  scissors  (B),  holding  the  broad  blade 
downwards ;  and  a  drop  or  two  of  blood  flows.  If 
the  patient  now  wishes  to  close  the  eye,  I  permit  him  to 
do  so  for  a  few  seconds.  Having  the  lids  parted  again,  I 
draw  the  hook  gently  outwards,  and  quickly  introduce 
the  point  of  the  silver  director  (C)  flatwise  into  the  incision, 
holding  it  in  such  a  manner  as  to  direct  the  handle  to- 
ward the  eye,  and  having  the  convexity  of  the  curve 
downwards.  Then,  by  a  slight  rotary  motion  of  the 
handle,  I  work  the  point  upward,  between  the  tendon  and 
sclerotic  coat,  then  tilt  the  handle  outwards,  directing  it 
towards  the  nose,  and  quickly  work  the  end  upward  fol- 
lowing the  curvature  of  the  ball,  until  the  barb  emerges 
above  the  upper  edge  of  the  tendon,  where  it  can  some- 
times be  seen  shining  distinctly.  Then  making  the  smaller 
blade  of  the  scissors  follow  the  silver  director,  with  two 
or  three  clips  I  completely  disengage  it,  by  dividing  at 
once  all  the  layers  of  tissue  by  which  it  is  covered.  I 
then  remove  all  the  instruments,  sponge  the  eye  well 

*  The  dense  fascia  covering-  the  muscles,  or  even  some  of  the  fibres  of 
the  tendon  may  thus  be  taken  upon  the  hook.  See  a  description  of  the 
facia  of  the  eyeball  by  Lucas,  in  the  American  Journal  of  Medical 
Sciences,  No.  for  October,  1841,  page  493. 
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with  cold  water  until  the  bleeding  ceases,  and  sometimes 
probe  the  wound  from  one  end  to  the  other,  to  ascertain 
that  no  fibres  are  left  undivided.  I  am  thus,  generally, 
enabled  to  see  distinctly  the  bare  sclerotic  coat,  through- 
out the  whole  extent  of  the  incision.  This  satisfies  me, 
that  the  operation  has  been  performed  thoroughly.  I 
then  request  the  patient  to  look  in  the  direction  of  the 
previous  obliquity,  and  generally  find,  that  the  deformity 
has  entirely  disappeared,  and  indeed  that  the  patient  is 
unable  to  turn  the  eye  farther  in  that  direction  than  the 
natural  position,  which  is  nearly  central.  The  effort  to 
turn  the  eye  inward  produces  a  strong  contraction  of  the 
inferior  straight  muscle,  by  which  the  pupil  is  drawn 
downwards. 

AFTER-TREATMENT.  Usually,  all  that  is  required  after- 
wards is,  to  keep  the  eye  cool  by  cold  water  dressings. 
For  this  purpose,  a  strip  of  linen  about  two  fingers  wide 
is  to  be  passed  obliquely  around  the  head,  over  the  brow 
of  the  eye  which  has  just  been  operated  upon,  with  a  few 
folds  of  the  same  material  hanging  from  the  brow  over 
the  eye.  This  linen  flap  is  to  be  kept  constantly  wet 
with  cold  water,  for  a  day  or  two.  It  is  sometimes  of 
advantage,  also  to  direct  the  patient  to  take  one  or  two 
Seidlitz  Powders  or  a  doze  of  Epsom  Salts.  The  inflam- 
mation, which  follows,  is  almost  invariably  very  slight, 
and  the  patient  may  usually  attend  to  his  business  with- 
out interruption.  After  my  own  operations,  I  have  never 
seen  it  otherwise. 

Frequently,  granulations  sprout  from  the  wound,  which, 
in  about  a  fortnight,  will  be  found  to  have  united  from 
both  ends  to  a  point  about  the  middle,  where  they  form 

a  fungous  growth  like  a  polypus,  which  is  attached  by  a 

2* 
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peduncle  or  stem,  of  about  the  size  of  an  ordinary  knitting 
needle.  This  should  be  clipped  close  with  a  pair  of 
curved  eye  scissors,  which  may  be  done  without  the 
slightest  pain,  and  its  point  of  attachment  may  be  touched 
with  a  pencil  of  nitrate  of  silver.  This  treatment  will  at 
once  remove  it  entirely,  and  is  much  more  expeditious 
and  less  painful,  than  the  tedious  method  of  destroying  it 
by  caustic.  Indeed  I  have  found  the  Lunar  Caustic  to 
make  scarcely  any  impression  upon  it.  After  its  removal, 
the  remaining  redness  of  the  eye  disappears  rapidly : 
there  is  usually  a  great  improvement  in  the  appearance 
of  the  eye,  even  the  next  day. 

If,  after  the  part  has  entirely  healed,  some  chronic  in- 
flammation should  remain,  its  removal  will  be  hastened 
by  putting  in  the  corner  of  the  eye,  two  or  three  times  a 
day,  a  few  drops  of  a  solution  of  Sulphate  of  Zinc,  (one 
or  two  grains  with  a  drachm  of  wine  of  opium  to  an 
ounce  of  rain  water.) 

GENERAL  REMARKS.  The  operation  occupies  from  one 
to  two  minutes,  when  the  patient  has  sufficient  firmness 
to  submit  without  resistance.  The  pain  which  it  pro- 
duces is  very  slight ;  indeed  the  patients  on  whom  I  have 
operated  have  complained  most  of  a  painful  weary  feel- 
ing of  the  eye,  owing  to  their  being  obliged  to  have  the 
eye  kept  open  so  long  without  winking.*'  The  front  part 

*  In  an  article  published  in  Dunglison's  Medical  Intelligencer,  vol.  n, 
page  261,  I  have  endeavored  to  prove,  that  the  expansion  of  the  pupil  is 
produced  by  a  sett  of  radiated  elastic  fibres,  and  its  contraction  by  a 
sphincter  muscle,  which  tog-ether  form  the  main  structure  of  the  iris, 
and  I  have  suggested,  that  the  principal  object  of  winking-  is  to  allow  a 
momentary  rest  to  this  muscle.  At  the  same  time,  the  retina  is  protected, 
by  the  closure  of  the  lids,  from  the  sudden  introduction  of  an  increased 
quantity  of  light  through  the  expanded  pupil.  When  the  eye  is  kept 
open  for  a  greater  length  of  time,  than  the  ordinary  intervals  between  the 
acts  of  winking,  the  sphincter  of  the  iris  becomes  weary,  relaxes,  and  no 
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of  the  eye  becomes  dry,  and  a  smarting  painful  feeling 
ensues  which  is  at  first  slight,  but  if  not  quickly  relieved 
by  winking,  becomes  almost  intolerable.    This  occurred 
in  the  first  two  or  three  operations  which  I  performed, 
and  to  obviate  it,  I  invented  the  steel  hook  (A)  with  its 
guard,  and  I  have  been  much  gratified  at  finding  it  so 
completely  successful,  as  to  render  the  operation  much 
more  easily  borne.    In  fact,  I  never  allow  the  painful  feel- 
ing, to  which  I  have  alluded,  to  continue,  but  permit  the 
lids  to  close  whenever  the  patient  complains  of  it,  as  this 
indulgence  is  a  great  relief  to  him,  and  may  be  granted, 
leaving  the  hook  upon  the  eye,  without  the  slightest  dan- 
ger of  injury  to  it  or  to  the  lids.     Then  by  taking  hold 
of  the  handle  of  the  instrument,  the  operation  may  be 
immediately  resumed,  without  going  through  the  preli- 
minary steps,  and  without  any  effort  on  the  part  of  the 
patient,  either  mental  or  physical.    It  does  not  appear  to 
him  like  commencing  the  operation  a  second  time,  nor 
does  it  wound  the  parts  again,  as  would  occur  with  the 
retracting  double-hook  ordinarily  used.     I  have  rarely 
found  it  necessary  to  grant  this  indulgence,  more  than 
once  during  the  operation,  and  it  does  not  cause  a  delay 
of  more  than  a  few  seconds.     A  patient,  who  was  oper- 
ated upon  in  the  usual  mode,  told  me,  that  at  one  time  he 
would  have  given  worlds  to  have  been  allowed  the  favor 
of  one  wink.     My  instrument  is  so  light  and  safe,  that  I 
usually  allow  it  to  hang  from  the  eye,  even  after  the  silver 
director  has  been  introduced,  until  the  operation  is  com- 
pleted.   This  saves  delay  at  the  time,  and  enables  me  to 

longer  affords  proper  protection  to  the  retina ;  the  pupil  expands,  and  the 
patient  complains  of  a  feeling-  of  pain  and  blindness.  In  this  manner 
therefore,  I  account  for  the  painful  feeling  referred  to,  and  hence  the  im- 
portance of  the  means  I  have  devised  for  its  relief. 
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have  in  reserve  the  means  of  controling  the  eye,  in  case 
the  director  should  slip  out. 

The  introduction  of  the  steel  hook  sufficiently  deep  to 
enable  the  operator  to  control  the  ball,  thus  dispensing 
with  the  use  of  the  double  hook  held  by  an  assistant,  I 
consider  highly  important.  Every  operator  is  aware  of 
the  necessity  of  having  every  thing,  as  much  as  possible 
under  his  own  immediate  control,  where  rapidity  in  oper- 
ating is  essential.  By  his  will,  he  directs  the  motions  of 
his  own  hands  with  the  quickness  of  thought,  but  he  can- 
not thus  guide  those  of  an  assistant.  The  delay  which 
is  thus  liable  to  occur  from  the  use  of  the  double  hook, 
is  not  a  more  important  objection,  than  the  additional 
wounds  which  they  inflict  upon  the  eye.  Dix  thinks  the 
consecutive  inflammation  considerably  increased  by  their 
use.  I  have  had  no  opportunity  of  judging  of  the  correct- 
ness of  this  opinion  from  experience,  having  attempted  to 
use  them  in  only  one  case  (No.  III.),  bat  immediately  lay- 
ing them  aside  on  account  of  the  objections  here  stated. 
The  greatest  objection  to  their  use  is  the  danger  of  their 
being  loosed  from  their  hold,  and  being  dragged  over  the 
cornea,  and  tearing  it.  The  assistant  cannot  see  the  eye, 
on  account  of  the  position  of  the  operator,  and  therefore 
cannot  be  aware,  whether  they  have  kept  their  place  or 
not.  Lastly,  they  render  the  operation  more  compli- 
cated, by  the  addition  of  another  instrument,  while  the 
hook  (A)  fulfils  even  more  perfectly,  the  purpose  for  which 
they  are  intended. 

The  finger  of  an  assistant,  properly  applied  to  the  edge 
of  the  lid  posteriorly  to  the  eyelashes,  is,  in  my  opinion, 
decidedly  the  best  instrument  for  raising  the  upper  lid, 
and  also  for  depressing  the  lower  lid.  All  contrivances 
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for  this  purpose  seem  lo  me  to  be  more  painful,  and  much 
less  effectual,  as  it  is  impossible  to  keep  up  a  gentle  steady 
pressure  with  them,  if  the  patient  be  restless.  Nor  do  I 
find  any  other  contrivance  necessary,  as  has  been  stated 
by  others,  for  I  have  operated  in  the  mode  described, 
with  complete  success,  upon  a  child  two  years  and  two 
months  old  (Case  III),  and  another  six  years  old  (Case  VI), 
who  were  very  unruly. 

If  the  director  have  passed,  merely,  between  the  con- 
junctiva and  tendon,  it  may  be  drawn  close  to  the  cornea ; 
nearer  than  the  insertion  of  the  tendon  into  the  Albuginea. 
If  this  occur,  it  should  be  withdrawn,  and  passed  more 
deeply.  If  there  be  any  resistance  to  this,  the  fascia 
covering  the  muscle  should  be  divided  more  freely  with 
the  scissors. 

The  careful  removal  of  all  the  small  clots  of  blood  leaves 
the  wound  clean,  and  saves  the  eye  from  the  amount  of 
suppurative  inflammation,  necessary  to  cast  them  off. 
In  fact,  immediately  after  the  operation,  the  eye  has 
merely  a  blood-shot  appearance,  at  the  place  of  the  in- 
cision. This  redness  increases  for  a  few  day s,  sometimes 
completely  encircling  the  cornea.  Sometimes,  there  is 
slight  intolerance  of  light,  just  before  the  inflammation 
begins  to  subside. 

The  operation  is  commenced  at  the  lower  margin  of 
the  muscle,  because  so  soon  as  we  attempt  to  touch  the 
eye,  it  is  rolled  strongly  upwards,  and  then  this  part  is 
presented  to  us  in  the  proper  position ;  and  also,  because 
the  lower  edge  of  the  orbit  is  less  prominent  than  the 
upper,  and  consequently  interferes  less  with  the  introduc- 
tion of  the  instruments.  If  we  attempt  to  introduce  the 
hook  at  the  upper  margin,  by  first  gaining  the  consent  of 
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the  patient  to  turn  the  pupil  downwards,  so  soon  as  the 
instrument  touches  the  eye,  or  even  before,  this  part  sud- 
denly rolls  up  under  the  upper  lid,  and  the  ball  is  liable 
to  be  scratched.  If  we  introduce  the  hook  directly  over 
the  tendon,  we  may  pass  the  director  through  it,  and  thus 
leave  some  fibres  undivided  either  above  or  below, 
according  to  the  direction  in  which  we  cut.  The  barb 
of  the  director  hooks  over  the  upper  edge  of  the  tendon, 
and  enables  me  to  draw  these  fibres  down,  and  to  ascer- 
tain with  greater  certainty  their  complete  division,  by  its 
retaining  its  hold  upon  them,  until  it  is  completely  cut  out. 
The  barb  also  prevents  the  director  from  slipping  out, 
after  it  has  been  introduced,  which  is  apt  to  occur  with 
a  simple  flat  hook.  The  surface  of  the  eyeball  being 
curved,  and  the  muscle  fitting  accurately  upon  it,  if  a 
straight  director  be  passed  between  them,  it  must  be 
pressed'by  the  upper  and  lower  edges  of  the  muscle,  and 
made  to  bear  hard  against  the  ball  opposite  the  middle 
of  the  muscle.  It  must  therefore  cause  more  pain,  than 
one  fitting  the  curvature  of  the  ball,  and  of  course  must 
be  much  more  liable  to  slip  out. 

If  Strabismus  exist  in  both  eyes,  it  is  best  to  operate 
upon  that  which  is  most  turned  first,  and  allow  that  to 
recover  entirely  before  attempting  to  do  any  thing  to  the 
other ;  because,  1st,  the  operation  on  one  may  rectify  the 
position  of  both,  and  this  result  may  take  place  instan- 
taneously or  gradually,  and  the  patient  should  be  allowed 
the  benefit  of  this  possibility  ;  2nd,  if  the  operation  on 
the  second  eye  be  performed  before  the  first  divided 
muscle  has  become  attached  to  the  ball,  the  pupil  of  one 
of  the  eyes  is  liable  to  become  too  much  everted.*  For 

*  This  occurred  in  one  of  my  cases,  which  was  the  only  one  where  1 
operated  in  this  manner.  A  subsequent  division  of  the  external  rectus 
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the  patient,  as  usual,  regards  the  impressions  of  the  best 
eye  only,  and  the  other  is  thus  left  passively  to  the  action 
of  the  external  straight  muscle  ;  3rd,  it  is  inconvenient  to 
the  patient  to  be  deprived  of  the  free  use  of  both  eyes  at 
the  same  time. 

The  inflammation  being  usually  confined  to  the  con- 
junctiva, there  is  no  inconvenience  from  exposure  of  the 
eye  to  light  until  a  few  days  after  the  operation,  when  it 
sometimes  occurs  to  a  slight  degree,  and  soon  passes  off. 
The  patient  should  never  be  shut  up  in  a  dark  room :  for 
this  tends  to  induce  and  perpetuate  a  sensitive  state  of 
the  eye,  which  it  was  intended  to  prevent  or  relieve. 
Severe  inflammation  has  never  followed  one  of  my 
operations. 

About  a  week  after  the  operation,  a  shade  should  be 
worn  over  the  other  eye  for  a  few  days,  for  the  purpose, 
either  of  stretching  the  newly  formed  tendinous  matter 
interposed  between  the  divided  ends  of  the  muscle,  or  of 
preventing  the  muscle  from  being  attached  too  near  the 
cornea ;  by  whichever  mode,  reunion  of  the  muscle  with 
the  ball  may  take  place.  When  there  is  a  tendency  in 
the  eye  to  turn  too  far  in  the  contrary  direction,  the  plan 
recommended  by  Dix  is  well  adapted  to  counteract  it, 
viz :  exercising  the  eyes,  by  looking  at  a  spot  on  the  wall. 

The  fungous  growth,  it  is  thought  by  Dix,  may  be 
owing  to  the  divisions  of  the  conjunctiva  with  scissors. 
I  have  found  it  to  occur  in  one  of  the  two  instances  where 
I  used  the  knife  for  this  purpose,  and  it  has  not  occurred 
in  five  of  the  instances  where  I  used  the  scissors.  I 

did  not  correct  this  new  malposition.  I  propose,  however,  to  divide  the 
external  fibres  of  the  superior  and  inferior  straight  muscles  in  addition. 
This  will,  no  doubt,  succeed  perfectly.  See  the  description  of  these 
muscles,  page  10. 
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admit,  however,  that  it  does  generally  follow  my  opera- 
tions, and  I  now  always  use  them.  Even  if  I  were  certain 
of  the  correctness  of  Dix's  explanation,  I  would  still  prefer 
using  the  scissors,  on  account  of  the  great  safety  and 
rapidity  with  which  they  enable  me  to  perform  the 
operation,  and  a  few  seconds  saved  at  that  time,  far  more 
than  counterbalances  the  slight  inconvenience  of  the 
subsequent  removal  of  the  fungus.  Further,  on  clipping 
it  close  to  the  ball,  I  have  distinctly  seen  the  attachment 
of  the  peduncle,  appearing  through  a  small  round  hole  in 
the  conjunctiva.  At  first,  it  is  attached  by  a  broad  base, 
which  is  gradually  contracted  by  the  closure  of  the  in- 
cision from  the  extremities  towards  the  middle.  It  has 
therefore  appeared  to  me  most  probable,  that  it  originates 
from  the  cut  extremity  of  the  tendon  nearest  the  cornea, 
and  is  formed  by  the  granulations  sprouting  from  this  and 
passing  through  the  incision.  If  this  theory  be  true,  it 
cannot  be  admitted  that  the  instrument,  with  which  the 
conjunctiva  is  divided,  can  have  any  influence  upon  its 
production. 

If,  after  the  eye  first  operated  upon  has  entirely  healed, 
the  patient  still  appears  to  squint,  it  will  generally  be 
found  necessary  to  operate  upon  the  other  eye,  although 
no  obliquity  had  been  suspected  to  exist  in  it ;  and  the 
cure  will  then  be  found  to  be  complete,  (Case  I.)*  The 
true  explanation  of  this  appears  to  me,  that  the  fault  is 
then  in  the  eye  which  appears  straight,  and  may  even 

*  It  has  been  proposed  to  test  the  propriety  of  the  operation  on  the 
other  eye,  in  the  following1  manner.  The  patient  is  requested  to  look 
steadily  at  the  Surgeon  with  the  eye  which  has  just  been  operated  upon, 
while  the  Surgeon  places  his  finger  on  the  closed  lids  of  the  other  ;  then, 
on  suddenly  raising  the  upper  lid,  he  will  perceive  the  pupil  turned  to- 
ward the  nose.  I  have  not  however  always  found  this  test  correct. 
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have  been  originally  confined  to  it.  Thus,  when  the  left 
eye  is  turned  toward  the  right,  by  the  patient  attempting 
to  look  in  that  direction,  the  other  may  not  turn  suffi- 
ciently toward  the  temple  to  correspond  with  it,  either 
from  want  of  strength  of  the  external  straight  muscle,  or 
too  great  contraction  of  the  internal,  and  consequently 
the  left  eye  will  appear  to  squint  inwards,  while  the  other 
is  in  a  central  position  or  nearly  so.*  It  is  clear  therefore, 
that  in  this  case,  the  right  eye  is  in  fault,  and  its  internal 
straight  muscle  should  be  divided. 

It  is  the  opinion  of  some  operators,  that  a  deep  division 
of  the  muscle,  through  the  muscular  instead  of  the  tendi- 
nous part,  enables  its  antagonist  to  turn  the  eye  further 
in  a  contrary  direction;  and  hence  the  rule  which  they 
give,  viz :  the  worse  the  squint,  the  further  should  the 
muscle  be  divided  from  the  ball.  If  this  be  the  fact,  it 
may  probably  be  accounted  for,  by  the  close  connexion 
of  the  muscular  fascia  with  the  tendinous  part  of  the 
muscles,  and  its  looser  connexion  with  their  muscular 
portion. 

The  sight  of  the  eye  which  squints  is  usually  defective, 
sometimes  to  a  very  great  degree.  This  is  partly  owing 
to  the  light  passing  through  the  pupil  obliquely  to  the 
axis  of  sight,  and  being  collected  by  the  lens  into  a  focus 
at  some  point  of  the  retina,  other  than  that  through  which 
this  axis  passes.  This  latter  point,  called  the  Foramen  of 
So3mmerring,  is  the  most  sensitive,  while  that  at  the  en- 
trance of  the  Optic  nerve  is  insensible  to  light.  In  Internal 
Strabismus,  the  light  must  fall  near  to,  or  upon  this  insen- 
sible extremity  of  the  nerve.  This  defect  is  also  partly 

*  It  is  proper  to  remark,  that  I  had  written  this  before  I  had  the  pleasure 
of  seeing-  Dix's  Treatise,  which  contains  a  similar  observation  in  regard 
to  one  of  his  cases. 
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attributable  to  the  fact  of  the  eye  having  long  lain  in  a 
state  of  disuse ;  as  watchmakers,  sportsmen,  &c.,  some- 
times become  partially  blind  in  one  eye,  owing  to  the 
power  of  vision  of  the  other  having  been  increased  by 
practice  ;  so  that  at  length  its  impressions  alone  are 
attended  to,  and  those  of  the  other,  being  more  faint,  are 
disregarded.  It  has  also  been  thought,  that  the  con- 
traction of  one  of  the  muscles  of  the  eye  would  produce 
undue  pressure  of  the  ball  of  the  eye,  and  thus  render  the 
vision  defective.  So  far  as  the  fault  in  question  may  be 
owing  to  either  of  these  causes,  it  may  be  entirely  re- 
moved by  the  operation. 

Double  vision  sometimes  follows  the  operation.  This 
inconvenience  gradually  wears  off,  either  from  the  eyes 
gradually  assuming  a  perfectly  corresponding  position, 
and  thus  producing  a  single  impression  upon  the  brain  ;  or 
from  the  impressions  of  the  eye  which  has  changed  its 
position,  being  at  length  disregarded  as  before. 

The  operation  is  applicable  to  every  period  of  life,  from 
childhood  to  old  age,  with  nearly  equal  prospects  of 
success.  My  own  experience,  however,  is  decidedly  in 
favor  of  early  childhood.  The  patient  may  then  be  held 
firmly,  being  unable  to  make  sufficient  resistance  to  em- 
barrass the  operator.  The  parts  have  not  then  acquired 
the  dense  hardness,  which  we  sometimes  meet  with  in 
older  subjects,  causing  a  grating  sound  to  be  distinctly 
heard  at  the  moment  of  their  division.  The  eye  has  not 
yet  become  so  permanently  moulded  into  the  surrounding 
tissues,  according  to  the  ingenious  suggestion  of  Guthrie, 
and  they  are  also  not  so  compact,  as  to  interfere  with  an 
immediate  restoration  of  the  organ  to  its  natural  position. 
The  eyes  will  adapt  themselves  to  each  other  in  position 


CASES.  27 

better,  before  those  changes  in  the  system  are  completed, 
which  end  in  maturity.  There  can  then  be  no  incon- 
venience resulting  from  a  temporary  confusion  of  sight, 
which  the  operation  frequently  produces.  The  mortifi- 
cation occasioned  by  the  deformity  in  after  life  may 
then  be  entirely  prevented.  The  change  of  expres- 
sion in  the  countenance,  although  very  gratifying  to  the 
patient  and  friends,  yet  is  sometimes  unpleasant  to  the 
nearest  relatives,  who  having  been  long  accustomed  to  the 
deformity  no  longer  regard  it  as  such,  and  therefore  find 
it  difficult  to  familiarize  their  feelings  to  the  change.  It 
is  important,  therefore,  that  it  should  be  rectified,  before 
this  state  of  feeling  can  exist.  Finally,  delay  is  useless, 
as  no  reliance  can  be  placed  upon  any  other  mode  of 
treatment. 

Division  of  the  Oblique  Muscles.  I  have  never  per- 
formed this  operation,  nor  yet  convinced  myself  of  its 
propriety  for  the  cure  of  Strabismus ;  more  especially,  as 
there  is  so  much  discrepancy  of  opinion,  as  to  what  their 
actions  really  are.  This  opinion  is  confirmed  by  that  of 
Charles  Bell. 

CASES. 

The  following  cases  will  serve  to  illustrate  the  preced- 
ing remarks : 

I.  M.  H.  a  girl  about  ten  years  old.  As  she  is  an  or- 
phan, I  cannot  learn  the  previous  history  of  her  case. 
The  pupil  of  the  right  eye  is  turned  very  much  inwards, 
forming  what  may  be  called  a  bad  squint. 

Nov.  27,  1840.  The  lids  of  the  right  eye  being  well 
parted  by  the  fingers  of  two  assistants,  I  raised  the  con- 
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junctiva  over  the  middle  of  the  tendon  with  a  tenaculum, 
and  made  an  incision  with  a  scalpel  on  the  nasal  side, 
concentrically  with  the  edge  of  the  cornea,  about  half  an 
inch  long.  I  then  introduced  beneath  the  tendon,  a  flat 
silver  book  bent  at  a  right  angle,  which  I  found  difficult 
to  keep  in  its  place,  from  the  causes  already  mentioned, 
but  at  length  succeeded  in  clipping  through  the  tendon, 
with  an  ordinary  pair  of  curved  eye  scissors. 

March  8th,  1841.  The  inflammation  following  the 
operation  was  very  slight,  and  now  no  vestiges  of  it  re- 
main. The  appearance  of  the  patient  is  much  improved, 
but  the  squint  has  not  entirely  disappeared.  I  therefore 
divided  the  same  muscle  a  second  time,  but  still  without 
material  additional  improvement.  I  was  much  puzzled 
to  account  for  the  success  of  the  operation  being  so  in- 
complete, until  I  met  with  Guthrie's  article*  on  this  sub- 
ject ;  where  he  shows,  that  the  apparent  wrant  of  success 
is  frequently  attributable  to  an  unobserved  squint  in  the 
other  eye. 

April  12th.  Following  the  advice  of  Guthrie,  I  divided 
the  internal  straight  muscle  of  the  left  eye.  Since  then, 
the  success  of  the  operation  has  been  complete,  and  had 
I  operated  upon  the  left  eye  earlier,  the  second  opera- 
tion upon  the  right  would  have  been  dispensed  with 
altogether. 

Nov.  1  st.  There  is,  now,  no  trace  of  the  squint  discov- 
erable in  either  eye,  and  the  motions  of  both  eyes  ap- 
pear perfectly  free  and  natural.  On  examining  the  places 
operated  on  very  minutely,  with  the  eyes  strongly  turned 
outward,  an  indistinct  line  may  be  perceived,  of  the  same 
color  as  the  adjacent  parts,  like  a  faint  scar ;  but,  by  a 

*  Medico  Chirurgical  Review  for  January,  1841. 
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casual  observer,  it  cannot  be  discovered.  This  patient 
has  lately  had  a  severe  attack  of  Typhoid  Fever,  and  I 
watched  her  eyes  closely,  and  with  much  interest,  through- 
out the  period  of  her  illness ;  but  during  the  states  of 
excitement  and  collapse,  I  could  never  discover  any  ten- 
dency to  resume  their  former  position.  Once  indeed, 
when  she  was  roused  from  a  state  of  almost  complete 
insensibility,  I  observed,  as  the  eyes  slowly  and  partially 
closed,  a  tendency  in  both  eyes  to  turn  outward.  This, 
however,  entirely  disappeared  when  she  was  again 
aroused,  proving  that  it  was  merely,  as  it  frequently 
occurs,  a  symptom  of  the  disease ;  especially,  as  there  was 
at  this  time  evident  congestion  of  the  brain.  In  this  case, 
the  fungous  growth  did  not  make  its  appearance,  although, 
in  the  first  instance,  the  division  of  the  conjunctiva  was 
made  with  the  knife,  and  in  both  instances  afterwards, 
with  the  scissors. 

II.  W.  W.  a  young  man  aged  about  23.  The  stra- 
bismus was  first  observed,  on  his  recovery  from  a  pro- 
tracted and  dangerous  illness,  when  eighteen  months  old. 

Present  appearances.  The  pupil  of  the  right  eye  is 
turned  considerably  inwards  and  downwards.  The  ball 
is  more  protuberant  than  the  left.  The  upper  lid  droops 
particularly  towards  the  outer  angle,  and  the  lower  lid 
is  depressed.  The  sight  is  defective,  especially  with  re- 
gard to  distant  objects.  The  left  eye  is  used  almost 
exclusively,  but  appears  also  to  be  turned  inwards.  The 
patient  can  use  either  eye  at  pleasure,  and  is  conscious 
at  the  time  of  which  eye  he  is  using.  When  the  left  is 
used,  the  pupil  of  the  right  turns  inward  and  downward ; 
when  the  right  is  used,  the  pupil  of  the  left  turns  slightly 
3* 


30  CASES. 

inward,  and  considerably  upward.  He  cannot  use  both 
eyes  at  the  same  time. 

April  5,  1841 — divided  the  internal  straight  muscle 
of  the  right  eye,  using  the  scalpel  for  the  previous 
division  of  the  conjunctiva. 

Nine  days  after  the  operation  :  there  was  a  consider- 
able gush  of  tears,  probably  owing  to  the  previous  exten- 
tion  of  the  inflammation  of  the  conjunctiva,  into  one  or 
more  of  the  delicate  tubes,  which  convey  the  tears  from 
the  Lachrymal  Gland  to  the  front  of  the  eye,  producing 
a  closure  of  their  orifices :  as  the  inflammation  subsided, 
the  obstruction  was  removed,  and  the  tears,  which  had 
been  collecting,  suddenly  gushed  forth.  It  is  the  only 
instance  of  this  occurrence,  which  I  have  seen  succeed- 
ing the  operation. 

Fifteen  days — removed  a  fungous  growth,  which  pro- 
jected from  the  middle  of  the  incision,  and  touched  its 
root  with  a  pencil  of  nitrate  of  silver,  having  ineffectually 
cauterized  it  several  times  before. 

Four  weeks — divided  the  inferior  rectus  in  the  mode 
which  I  now  always  adopt,  and  completely  succeeded 
in  restoring  the  pupil  to  its  natural  central  position. 

Six  weeks.  The  inflammation  has  been  extremely 
slight,  and  no  fungus  has  appeared.  Probably,  both  cir- 
cumstances are  partly  owing  to  the  incision  being  con- 
stantly covered  by  the  lower  lid.  The  patient  considers 
the  sight  improved.  He  can  now  look  at  an  object  with 
both  eyes  at  the  same  time,  but  sees  two  images,  the  posi- 
tions of  which  are  reversed  ;  that  of  the  left  eye  being  on 
the  right  side,  and  is  the  more  elevated. 

Seven  months.  The  right  eye  still  remains  in  the 
natural  central  position,  and  is  used  involuntarily,  more 
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frequently  than  before  the  operation.  The  upper  lid  is 
more  elevated  than  formerly,  but  the  lower  still  droops. 
There  is,  still,  considerable  prominence  of  the  ball,  which 
the  patient  thinks  has  increased  since  the  operation.  But 
the  change  of  position  of  the  cornea,  which  is  the  most 
prominent  part  of  the  ball,  and  the  great  exposure  of  the 
Tunica  Albuginea  between  the  edge  of  the  lower  lid  and 
cornea,  owing  to  the  depression  of  the  former  and  the 
increased  elevation  of  the  latter,  are  sufficient,  in  my 
opinion,  to  account  for  the  supposed  increased  promi- 
nence. This  opinion  is  sustained  by  the  fact,  that  the 
defect  disappears  to  a  considerable  degree,  when  the 
lower  lid  is  raised.  The  division  of  one  or  both  of  the 
oblique  muscles,  as  practised  by  Pancoast,*  would  reme- 
dy the  defect  most  effectually.  The  patient  still  complains 
of  a  painful  feeling  in  the  left  eye,  when  the  other  is 
used,  owing  to  its  being  then  slightly  rolled  upward, 
though  to  a  less  degree  than  before  the  operation.  This 
may  be  relieved,  by  the  division  of  the  superior  straight 
muscle  of  the  left  eye. 

The  improvement  in  this  case  is  considerable,  although 
the  extraordinary  complications  rendered  it  almost  hope- 
less. 

III.  L.  W.  a  sprightly  little  girl,  two  years  and  two 
months  old,  has  internal  strabismus  of  the  right  eye. 

June  30,  1841.  The  operation  was  performed  in  the 
mode  I  have  recommended.*  It  was  commenced,  having 
the  child  laid  upon  a  table  on  account  of  the  greater 

*  See  remarks  on  the  action  of  these  muscles,  pag-e  10.  This  pro- 
minence of  the  ball,  however,  has  been  observed  by  others,  as  an  occa- 
sional consequence  of  the  operation.  I  have,,  certainly,  not  observed 
it  in  any  other  case. 
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firmness  with  which  she  could  be  held ;  but  the  parts 
were  so  quickly  obscured  by  blood  and  tears,  that  I 
found  it  necessary  to  have  her  held  upon  the  lap  of  an 
assistant,  with  her  head  elevated,  in  order  to  allow  them  to 
flow  off.  The  operation  was  then  quickly  completed, 
with  very  little  complaint  on  the  part  of  the  little  patient, 
and  immediately  afterwards,  she  wras  running  about  the 
room,  amusing  herself,  as  if  nothing  uncommon  had  oc- 
curred ;  and  the  squint  had  entirely  disappeared. 

Twenty-three  days — removed  the  excrescence,  which 
had  acquired  the  size  of  a  pea,  but  did  not  succeed  in 
cutting  it  as  close  as  I  desired. 

Five  weeks— again  removed  the  excrescence,which  had 
acquired  about  half  its  previous  size,  but  still  did  not  suc- 
ceed in  cutting  it  close  to  the  ball — requested  her  mother  to 
rub  the  remains  with  solid  sulphate  of  copper.  The  eye 
is  not  only  in  the  natural  position,  but  has  entire  freedom 
of  motion  in  every  direction. 

About  a  month  after  this,  I  had  the  gratification  of  re- 
ceiving a  message  from  her  mother,  informing  me,  that 
the  part  had  entirely  healed,  and  the  success  of  the 
operation  was  perfect. 

This  patient  being  much  younger  than  any  whom  I 
have  seen  reported  ;  the  evidently  slight  pain,  as  shown 
by  the  little  complaint  of  the  patient,  after  the  first  alarm 
of  the  operation  was  over ;  the  entire  absence  of  consti- 
tutional disturbance  ;  the  trifling  inflammation  of  the  part; 
and  the  perfect  success  of  the  operation ;  combine  to  ren- 
der this  case  one  of  very  great  interest. 

IV.  W.  B.  a  boy  aged  14 — has  a  bad  squint  of  the 
left  eye,  but  both  appear  to  be  turned  inward — caused 
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by  inflammation  and  intolerance  of  light,  when  seven 
years  old.     The  sight  of  the  left  eye  is  very  defective. 

July  19,  1841— divided  the  internal  straight  muscle  of 
the  left  eye.  On  getting  him  to  fix  the  left  eye  upon  me, 
and  closing  the  right  with  my  finger,  when  I  quickly 
raise  the  lid,  the  right  also  appears  to  be  turned  in- 
ward. When  both  eyes  are  open,  they  appear  straight. 

Two  weeks — removed  the  excrescence.  The  wound 
has  healed  entirely,  and  now,  more  than  three  months  af- 
terwards, the  positions  and  movements  of  the  eyes  appear 
perfectly  natural.  The  sight  of  the  left  eye  has  improved 
so  much,  that  he  now  considers  it  the  best,  and  involun- 
tarily makes  most  use  of  it,  although  the  sight  of  the 
other  has  not  been  impaired. 

V.  Mrs.  C. — about  30  years  of  age — has  internal  stra- 
bismus of  both  eyes,  which  was  supposed  to  have  been 
caused  by  inflammation  of  the  eyes,  and  wearing  broad 
bordered  caps,  when  six  months  old. 

July  7, 1841 — divided  the  internal  straight  muscle  of 
the  left  eye.  This  was  unusually  difficult,  on  account  of 
the  eyes  being  very  deeply  set,  the  nervous  agitation 
of  the  patient,  and  her  quickly  complaining  of  severe  pain 
in  the  head.  A  few  hours  afterwards,  this  pain  had  in- 
creased to  such  a  degree,  that  I  was  obliged  to  bleed  and 
give  an  anodyne.  She  was  entirely  relieved  by  this 
treatment,  and  had  no  immediate  return  of  these  unpleas- 
ant symptoms. 

Five  days — 'removed  the  excrescence.  The  position 
of  the  eye  appears  perfectly  correct,  but  the  other  still 
remains  turned  inward. 

Sept.  8 — divided  the  internal  straight  muscle  of  the 
right  eye.  The  nervous  agitation  and  pain  in  the  head 
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were  still  greater  than  during  the  previous  operation, 
and  compelled  me  to  desist,  before  I  was  satisfied  that  I 
had  made  a  complete  division  of  the  muscle. 

Seven  weeks — removed  the  excrescence.  Previously 
to  this,  the  last  operation  did  not  appear  to  have  been 
competely  successful,  owing,  as  I  thought,  to  its  having 
been  imperfectly  performed ;  but  immediately  afterwards 
an  improvement  commenced,  and  in  about  a  week,  I  had 
the  gratification  of  finding  both  eyes  in  a  perfectly  correct 
position,  and  moving  freely  in  all  directions.  On  inquiry, 
I  found  that  this  patient  had  been  suffering  for  a  consider- 
able time,  under  great  cerebral  disturbance,  caused  by 
undue  lactation,  and  had  frequently  severe  paroxysms  of 
head-ache,  with  vertigo,  blindness,  &c.  She  was  entirely 
relieved  by  weaning  her  child,  and  it  is  probable,  if  she 
had  used  this  means  of  relief  before  the  operations,  she 
would  not  have  suffered  the  pain,  peculiar  to  her  case. 

The  pain  extended  from  the  ball  to  the  back  part  of 
the  head,  evidently  along  the  optic  nerve,  and  was  proba- 
bly an  extreme  instance  of  irritation  of  the  retina,  refer- 
red to  in  the  note  at  page  18:  for  the  same  suffering  was 
complained  of,  when  the  lids  were  merely  held  apart,  with- 
out the  eye  being  touched. 

VI.  R.  B.  a  girl  about  15  years  old,  has  internal 
strabismus  of  both  eyes,  but  especially  of  the  left — caused 
by  the  kick  of  a  horse  upon  the  forehead,  which  now 
shows  an  indentation,  and  scar,  at  the  place  of  injury. 

July  12th — divided  the  internal  straight  muscle  of  the 
left  eye.  The  operation  was  quickly  and  readily  per- 
formed, on  account  of  the  natural  prominence  of  the  ball, 
and  the  steadiness  of  the  patient.  The  eye  immediately 
became  straight. 
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Two  weeks — removed  the  excrescence.  The  inflam- 
mation has  been  very  slight.  The  eye  continues  in  its 
proper  position,  but  the  other  still  continues  slightly 
turned  in. 

VII.  B.  L.  a  girl  about  19  years  old,  has  extreme 
internal  strabismus  of  the  left  eye — supposed  to  have 
existed  at  birth. 

July  31st — divided  the  internal  straight  muscle  of  the 
|eft  eye,  and  the  squint  immediately  disappeared. 

Three  weeks — removed  the  excrescence.  The  eye 
still  remains  in  a  perfectly  correct  position,  and  its  sight 
is  improved.  The  other  remains  slightly  turned  in- 
ward. 

VIII.  S.  H.,  an  interesting  little  girl  of  about  six  years 
old,  has  external  strabismus,  which,  her  mother  is  con- 
vinced, existed  at  birth.     When  she  looks  toward  the 
left,  the  left  eye  is  turned  upward,  as  well  as  outward, 
giving  an  agonized  expression  to  the  countenance,  which 
it  is  painful  to  witness. 

Sept.  10th — divided  the  external  straight  muscle  of 
the  left  eye.  The  operation  was  performed  with  con- 
siderable difficulty,  on  account  of  the  strength  and 
struggles  of  the  patient.  The  squint  immediately  dis- 
appeared. 

Two  months — there  has  been  no  fungus.  She  has 
been  much  annoyed  by  double  vision,  but  is  now  relieved 
of  it.  The  position  of  the  eye  remains  correct,  and  the 
convulsive  upturning  of  the  eye  no  longer  occurs. 

These  cases  will  serve  to  illustrate  the  varieties  which 
have  occurred  in  my  practice.  In  every  instance  the 
squint  has  been  entirely  removed.  The  only  case,  in 
which  unpleasant  consecutive  symptoms  occurred,  was 
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that  of  Mrs.  C.  (IV.),  and  they  were  evidently  mainly 
attributable  to  a  cause  different  from  the  operation.  In 
every  instance,  the  inflammation  following  the  operation 
was  slight.  In  a  few  instances,  there  was  an  evident  im- 
provement in  sight. 
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